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CONTENT TRANSFER ACCELERATOR

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims the benefit of Indian Patent
Application No. 1340/CHE/2011, filed on Apr. 19, 2011,
which is incorporated herein by reference in its entirety for all
purposes.

FIELD

This disclosure relates to content transfer technology and,
for example, content transfer technology for enterprise con-
tent management systems.

BACKGROUND

A company may use an enterprise content management
system to capture, manage, store, preserve, and deliver con-
tent and documents related to the company and its processes.
The company may use various enterprise content manage-
ment systems and may update or change enterprise content
management systems as technology developments and new
systems become available.

SUMMARY

In one aspect, a system includes a server side component
that is configured to establish a connection with an enterprise
content management system using a connector and that
resides on an application server situated in a local area net-
work with the enterprise content management system. The
system also includes a client side component that is located
remote from the server side component outside of the local
area network and that is configured to communicate, over a
wide area network, with the server side component to receive
content managed by the enterprise content management sys-
tem. The client side component is configured to send, to the
server side component, a request for a content file from the
enterprise content management system. The request includes
an identifier for the content file and session information
needed to establish a connection with the enterprise content
management system. The server side component is config-
ured to receive, from the client side component, the request
for the content file, establish, using the connector and based
on the session information, a connection with the enterprise
content management system, and download, to the applica-
tion server over the established connection, the content file
based on the identifier for the content file. The client side
component is configured to request the server side component
to transfer, to the client side component, the content file in
configurable size chunks over multiple threads. The client
side component specifies a size of the chunks and a number of
the multiple threads. The server side component is configured
to read, from the content file downloaded to the application
server, chunks of content of the size specified by the client
side component and transfer, to the client side component, the
chunks of content over the number of the multiple threads
specified by the client side component. The client side com-
ponent is configured to receive, from the server side compo-
nent over the multiple threads, the chunks of content and,
when all of the chunks of content have been received, recom-
bine the chunks of content into the content file.

Implementations may include one or more of the following
features. For example, the server side component may be
configured to establish connections with multiple, different
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2

enterprise content management systems using multiple con-
nectors. In this example, each of the multiple connectors may
be configured to interface and enable connection with a par-
ticular enterprise content management system.

In some implementations, the multiple, different enterprise
content management systems may include at least a first
enterprise content management system with which the server
side component establishes a connection using a first connec-
tor and a second enterprise content management system with
which the server side component establishes a connection
using a second connector. In these implementations, the client
side component may be configured to send, to the server side
component, a request for a first content file from the first
enterprise content management system and a second content
file from the second enterprise content management system.
The request may include a first identifier for the first content
file, a second identifier for the second content file, first session
information needed to establish a connection with the first
enterprise content management system, and second session
information needed to establish a connection with the second
enterprise content management system. In these implemen-
tations, the server side component may be configured to
receive, from the client side component, the request for the
first content file and the second content file, establish, using
the first connector and based on the first session information,
a first connection with the first enterprise content manage-
ment system, download, to the application server over the first
connection, the first content file based on the first identifier for
the first content file, establish, using the second connector and
based on the second session information, a second connection
with the second enterprise content management system, and
download, to the application server over the second connec-
tion, the second content file based on the second identifier for
the second content file. The client side component may be
configured to request the server side component to transfer, to
the client side component, the first content file and the second
content file in configurable size chunks over multiple threads.
The client side component may specify a size of the chunks
and a number of the multiple threads. The server side com-
ponent may be configured to read, from the first content file
and the second content file downloaded to the application
server, chunks of content of the size specified by the client
side component and transfer, to the client side component, the
chunks of content over the number of the multiple threads
specified by the client side component. The client side com-
ponent may be configured to receive, from the server side
component over the multiple threads, the chunks of content
and recombine the chunks of content into the first content file
and the second content file.

In some examples, the client side component may be con-
figured to, based on user input, pause transfer of content in a
subset of the multiple threads by sending, to the server side
component, a request to stop transfer of additional chunks of
content in the subset of the multiple threads, maintaining
chunks of content received in the subset of the multiple
threads priorto the user input to pause transfer of content, and
storing tracking data that tracks progress of content transfer in
the subset of the multiple threads and that enables content
transfer in the subset of the multiple threads to resume at a
point at which the transfer of content in the subset of the
multiple threads was paused. In these examples, the client
side component may be configured to, based on user input,
resume transfer of content in the subset of the multiple threads
by identifying additional chunks of content in the subset of
the multiple threads that have not been received by the client
side component based on the stored tracking data, sending, to
the server side component, a request to resume transfer of the
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additional chunks of content in the subset of the multiple
threads, receive, from the server side component over the
subset of the multiple threads, the additional chunks of con-
tent, and recombine the maintained chunks of content and the
additional chunks of content into the content file.

In some implementations, the client side component may
be configured to, based on a single user input command to
pause transfer of the content file, pause transfer of content in
all of the multiple threads by sending, to the server side
component, a request to stop transfer of additional chunks of
content in all of the multiple threads, maintaining chunks of
content received in all of the multiple threads prior to the user
input to pause transfer of content, and storing tracking data
that tracks progress of content transfer in all of the multiple
threads and that enables content transfer in all of the multiple
threads to resume at a point at which the transfer of content in
all of the multiple threads was paused. In these implementa-
tions, the client side component may be configured to, based
on a single user input command to resume transfer of the
content file, resume transfer of content in all of the multiple
threads by identifying additional chunks of content in all of
the multiple threads that have not been received by the client
side component based on the stored tracking data, sending, to
the server side component, a request to resume transfer of the
additional chunks of content in all of the multiple threads,
receive, from the server side component over the multiple
threads, the additional chunks of content, and recombine the
maintained chunks of content and the additional chunks of
content into the content file.

In addition, the client side component may be configured to
send, to the server side component, a request for multiple
content files and the server side component may be config-
ured to receive, from the client side component, the request
for the multiple content files and download, to the application
server, the multiple content files. The client side component
may be configured to request the server side component to
transfer, to the client side component, the multiple content
files in configurable size chunks over multiple threads. The
client side component may specify a size of the chunks and a
number of the multiple threads. The server side component
may be configured to simultaneously transfer, to the client
side component, the multiple content files by reading, from
the multiple content files downloaded to the application
server, chunks of content of the size specified by the client
side component and transferring, to the client side compo-
nent, the chunks of content over the number of the multiple
threads specified by the client side component. The client side
component may be configured to receive, from the server side
component over the multiple threads, the chunks of content
and recombine the chunks of content into the multiple content
files.

Further, the client side component may be configured to
assign, based on user input, priorities for transferring the
multiple content files and control transfer of the multiple
content files based on the assigned priorities. The client side
component also may be configured to send, to the server side
component, a request for multiple content files from multiple,
different enterprise content management systems. The
request may include an identifier for each of the multiple
content files and session information needed to establish a
connection with each of the multiple, different enterprise
content management systems. The server side component
may be configured to receive, from the client side component,
the request for the multiple content files, establish, using
multiple connectors and based on the session information,
connections with each of the multiple, different enterprise
content management systems, and download, to the applica-
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tion server over the established connections, the multiple
content files based on the identifiers. Each of the multiple
connectors may be configured to interface and enable con-
nection with a particular enterprise content management sys-
tem. The client side component may be configured to request
the server side component to transfer, to the client side com-
ponent, the multiple content files in configurable size chunks
over multiple threads. The client side component may specify
a size of the chunks and a number of the multiple threads. The
server side component may be configured to simultaneously
transfer, to the client side component, the multiple content
files from the multiple, different enterprise content manage-
ment systems by reading, from the multiple content files
downloaded to the application server, chunks of content of the
size specified by the client side component and transferring,
to the client side component, the chunks of content over the
number of the multiple threads specified by the client side
component. The client side component may be configured to
receive, from the server side component over the multiple
threads, the chunks of content and recombine the chunks of
content into the multiple content files.

In some examples, the client side component may be con-
figured to determine current content transfer circumstances
associated with transferring the content file to the client side
component and automatically, without user input, determine
content transfer parameters to use in transferring the content
file to the client side component based on the current content
transfer circumstances. In these examples, the client side
component may be configured to determine a size of the
content file and automatically, without user input, determine
the content transfer parameters to use in transferring the con-
tent file to the client side component based on the size of the
content file. Also, in these examples, the client side compo-
nent may be configured to determine a current rate for trans-
ferring content to the client side component and automati-
cally, without user input, determine the content transfer
parameters to use in transferring the content file to the client
side component based on the current rate for transferring
content to the client side component.

The client side component may be configured to determine
current content transfer circumstances associated with trans-
ferring the content file to the client side component and auto-
matically, without user input, determine the size of the chunks
to use in transferring the content file to the client side com-
ponent based on the current content transfer circumstances.
The client side component also may be configured to deter-
mine current content transfer circumstances associated with
transferring the content file to the client side component and
automatically, without user input, determine the number of
the multiple threads to use in transferring the content file to
the client side component based on the current content trans-
fer circumstances. The client side component further may be
configured to determine a size of the content file, determine a
current rate for transferring content to the client side compo-
nent, and automatically, without user input, determine the
size of the chunks and the number of the multiple threads to
use in transferring the content file to the client side component
based on the size of the content file and the current rate for
transferring content to the client side component.

In some implementations, the client side component may
be configured to monitor for network fluctuation during trans-
fer of the content file and automatically, without user input,
handle network fluctuation in response to detection of net-
work fluctuation during the monitoring. In these implemen-
tations, the client side component may be configured to auto-
matically, without user input, restart transfer of the content
file in response to detection of network fluctuation during the
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monitoring. Further, in these implementations, the client side
component may be configured to automatically, without user
input, modify content transfer parameters to use in transfer-
ring the content file to the client side component in response
to detection of network fluctuation during the monitoring.

In another aspect, a computer-implemented method
includes sending, from a client side component to a server
side component, a request for a content file from an enterprise
content management system. The server side component is
configured to establish a connection with the enterprise con-
tent management system using a connector and resides on an
application server situated in a local area network with the
enterprise content management system. The client side com-
ponent is located remote from the server side component
outside of the local area network and is configured to com-
municate, over a wide area network, with the server side
component to receive content managed by the enterprise con-
tent management system. The request includes an identifier
for the content file and session information needed to estab-
lish a connection with the enterprise content management
system. The method also includes receiving, by the server
side component from the client side component, the request
for the content file, establishing, by the server side component
using the connector and based on the session information, a
connection with the enterprise content management system,
and downloading, by the server side component to the appli-
cation server over the established connection, the content file
based on the identifier for the content file. The method further
includes requesting the server side component to transfer, to
the client side component, the content file in configurable size
chunks over multiple threads. The client side component
specifies a size of the chunks and a number of the multiple
threads. In addition, the method includes reading, by the
server side component from the content file downloaded to
the application server, chunks of content of the size specified
by the client side component and transtferring, by the server
side component to the client side component, the chunks of
content over the number of the multiple threads specified by
the client side component. The method includes receiving, by
the client side component from the server side component
over the multiple threads, the chunks of content and, when all
of'the chunks of content have been received, recombining, by
the client side component, the chunks of content into the
content file.

The details of one or more implementations are set forth in
the accompanying drawings and the description, below. Other
potential features and advantages of the disclosure will be
apparent from the description and drawings, and from the
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS.1,2, 3,4, and 12 are diagrams of exemplary systems.

FIGS. 5, 7, and 10 are flowcharts of exemplary processes.

FIGS. 6, 8, and 9A-9C are diagrams illustrating exemplary
user interfaces.

FIG. 11 is a diagram illustrating an exemplary table illus-
trating determination of content transfer parameters.

Like reference numbers represent corresponding parts
throughout.

DETAILED DESCRIPTION

Techniques are described for accelerating content transfer
in the enterprise content management space. As described
throughout this disclosure, a content transfer accelerator may
offer a multitude of features including content transfer accel-
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6

eration, universal applicability, easy integration, pause/re-
sume content transfer, multiple files, download priorities, and
automatic handling of network fluctuation.

FIG. 1 illustrates an exemplary system 100 for requesting
content from an enterprise content management (ECM) sys-
tem. The system 100 includes multiple ECM systems 102a,
1025, 102¢, and 102d which are accessible over a network
103 from an application server 104. The network 103 may be,
for example, a local area network (LAN) or some other type
of network. Although FIG. 1 shows four ECM systems 102a,
10256, 102¢, and 102d, this is exemplary only and other
examples may include more or fewer ECM systems, includ-
ing examples in which a single ECM system is used.

A server-side component 105 is deployed on the applica-
tion server 104. One or more of a browser plug-in client-side
component 106, an application client-side component 108, or
an applet client-side component 110 running on a client
device 111 may, for example on behalf of a user 112, send a
request to the server-side component 105 for a content file
from one or more of the ECM systems 1024, 1025, 102¢, and
102d. The request may be sent, for example, over a network
113, where the network 113 may be, for example, a wide area
network (WAN), the Internet, or some other type of network.

The server-side component 105 may connect to one or
more of the ECM systems 102a, 10256, 102¢, and 1024 using
one or more connectors and may download one or more
requested content files to the application server 104. The one
or more downloaded content files may be transferred to the
client-side component which made the request (e.g., the
browser plug-in client-side component 106, the application
client-side component 108, or the applet client-side compo-
nent 110). As described in more detail below, the one or more
content files may be transferred in multiple chunks over mul-
tiple threads. In some implementations, the system 100 may
be used to upload content to the ECM systems 102a, 1025,
102¢, and 1024 from the client device 111.

FIG. 2 illustrates an exemplary system 200 for download-
ing content from an ECM repository 202. The ECM reposi-
tory 202 may be, for example, a repository associated with an
ECM system which stores multiple content files. A user may
use a client-side component 204 to request a server-side com-
ponent 206 to download one or more content files from the
ECM repository 202. The client-side component 204 may be
implemented, for example, as a download application 208, or
as an applet 210 or a browser plug-in 212 configured to
execute in a browser 214. The download application 208 may
be implemented, for example, using an API (Application
Programming Interface). The applet 210 may be integrated,
for example, with other user interface components in a web
application configured to execute in the browser 214. Having
multiple options for implementing the client-side component
204 can provide flexibility to application developers.

The server-side component 206 may reside on an applica-
tion server 216 that is situated in a LAN with the ECM system
that includes the ECM repository 202. Other components or
applications may reside on the application server 216, such as
an ECM web client 218. In some implementations, the applet
210 and/or the browser plug-in 212 is integrated with the
ECM web client 218.

FIG. 3 illustrates an example system 300. The system 300
includes a client-side component 302, a server-side compo-
nent 304, ECM repositories 3064, 3065, 306¢, and 3064, and
an application server 307. The client-side component 302
connects to the server-side component 304 and requests
download of content from one or more of the ECM reposito-
ries 3064, 3065, 306¢, and 3064. The server-side component
304 includes a controller 308, a configuration controller 310,
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a repository access channel 312, a chunk manager 314, a
clean-up daemon 316, a connection factory 318, a content
manager 320, and connectors 322a, 3225, 322¢, and 3224.

Incoming requests from the client-side component 302
may be received by the controller 308. The controller 308
may route an incoming request to either the repository access
channel 312 or to the chunk manager 314. The repository
access channel 312 connects to one of the ECM repositories
306a, 3065, 306¢, 306d, based on ECM session details
included in the incoming request. The repository access chan-
nel 312 may download content temporarily to the application
server 307 and may forward the received request to the chunk
manager 314. As described in more detail below, based upon
configuration settings, temporary content downloaded to the
application server 307 may either be deleted immediately or
deleted in a batch at a configurable time by the clean-up
daemon 316. The chunk manager 314 is responsible for serv-
ing small chunks of files to the client-side component 302 in
response to an incoming request received from the client-side
component 302.

The connection factory 318 is responsible for identifying a
particular ECM repository 3064, 3065, 306¢, or 3064 to con-
nect to and for invoking the corresponding connector 322a,
322b, 322c¢, or 322d. Each connector 322a, 3225, 322¢, and
322d is an implementation of an interface for connecting to a
particular ECM repository 306a, 3065, 306¢, or 306d. Each
connector 322a, 322b, 322¢, and 3224 may be configured to
handle, for example, connection parameters and authentica-
tion features specific to a particular ECM repository 306a,
3065, 306¢, or 306d. Each connector 322a, 3225, 322¢, and
322d is responsible for connecting to a particular ECM
repository 306a, 3065, 306¢, or 3064 using session details
included in an incoming request. Each connector 322a, 3225,
322¢, and 322d may be used to download content to the
application server 307. If a new ECM repository becomes
available, a new connector may be created and may be con-
figured to interface to the new ECM repository. Therefore, the
server side component 304 may be configured to interact with
various kinds of ECM systems, both known systems and
systems that may become available on the market in the
future.

Each connector 322a, 322b, 322¢, and 322d includes a
login manager, a security manager, a content extractor, and a
connection manager (e.g., a login manager 324, a security
manager 326, a content extractor 328, and a connection man-
ager 330, respectively, included in the connector 322a). A
login manager (e.g., the login manager 324) provides a gen-
eralized interface to receive authentication related informa-
tion and may be configured to log into a particular ECM
repository 306a, 3065, 306¢, or 306d. A login manager may
attempt to use an existing ECM session or the login manager
may create a new ECM session using received credentials.
For example, if the received credentials match credentials of
an existing ECM session, the existing ECM session may be
used rather than creating a new ECM session. A login man-
ager may create an administrator session if the received
request includes appropriate authentication information.

A security manager (e.g., the security manager 326) may
perform additional validations, such as validations specific to
particular requested content. A security manager may be used
by developers to configure additional validations or rules for
content access. A connection manager (e.g., the connection
manager 328) manages the re-using of ECM sessions using
session pooling if the corresponding ECM repository 3064,
3065, 306¢, or 3064 supports session pooling. A content
extractor (e.g., the content extractor 328) extracts content
from the corresponding ECM repository 3064, 3065, 306¢, or
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306d and sends extracted content to the content manager 320.
To improve performance, a content extractor may request that
the content manager 320 determine whether the content man-
ager 320 already has the latest version of particular content. If
the content manager 320 has the latest version of particular
content, the content extractor may return a pointer to that
content rather than download the content from the corre-
sponding ECM repository 306a, 3065, 306¢, or 3064.

The content manager 320 receives content from content
extractors (e.g., content extractor 328) included in the con-
nectors 322a, 3325, 332¢, and 322d and maintains content
transfer sessions as content is received. The content manager
320 may, based on configuration settings, delete a content file
immediately after a download is completed. The content
manager 320 may track when content is accessed.

The clean-up daemon 316 is a daemon thread which cleans
up temporary files based on one or more rules. Rules may be
specified, for example, in an XML (eXtensible Markup Lan-
guage) file. An example rule may be based on a last-accessed
time for content. For example, the clean-up daemon 316 may
ask the content manager 320 to identify content which has not
been accessed for a specified amount of time. The clean-up
daemon 316 may then delete such content from the applica-
tion server 307. In some implementations, custom rules may
be defined (e.g., by a developer or an administrator) and may
be used by the clean-up daemon 316.

The configuration controller 310 manages the loading and
unloading of configuration files in the server side component
316. A configuration file may be, for example, a configuration
file specific to the server-side component 316, a configuration
file specific to the system 300, or a configuration file specific
to a particular ECM repository 306a, 3065, 306¢, or 306d4. A
configuration file may be in one of multiple formats. For
example, a configuration file may be a properties file or may
be an XML file. The configuration controller 310 may pro-
vide a single interface to manage the loading and unloading of
configuration files, regardless of the type or format of the
configuration files.

For XML configuration files, the configuration controller
310 may use the Xpath query language to locate a property in
the configuration file and to return one or more values asso-
ciated with the property. For properties that have multiple
associated values, the multiple values may be returned in a
data structure, such as an array or a list. The configuration
controller 310 may provide a feature that allows one or more
modifications to a configuration file to be loaded into memory
without requiring a server restart. The configuration control-
ler 310 may provide a feature that allows the reloading of a
configuration file from disk storage. As another example, the
configuration controller 310 may provide a feature that allows
a configuration file to be automatically loaded or reloaded
into memory after a configurable time interval has elapsed.

The client-side component 302 may send to the server-side
component 304 a request for multiple content files. For
example, the client-side component 302 may send a request
for a first content file from the ECM repository 3064 and for
a second content file from the ECM repository 306¢. The
request may include, for example, a first identifier for the first
content file, a second identifier for the second content file, first
session information needed to establish a connection with the
ECM repository 306a, and second session information
needed to establish a connection with the ECM repository
306c¢.

The server-side component 304 may, in response to receiv-
ing the request for the first content file and the second content
file, establish a first connection with the ECM repository
306a, for example, using the first session information and
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using a connector configured to interface with the ECM
repository 306a (e.g., the connector 322a), and may establish
a second connection with the ECM repository 306c¢, for
example, using the second session information and using a
connector configured to interface with the ECM repository
306¢ (e.g., the connector 3225).

Continuing the above example, the server-side component
304 may download, to the application server 307 over the first
connection, the first content file based on the first identifier for
the first content file and may download, to the application
server 307 over the second connection, the second content file
based on the second identifier for the second content file. The
client-side component 302 may request the server-side com-
ponent 304 to transfer, to the client-side component 302, the
first content file and the second content file in configurable
size chunks over multiple threads, where the size of the
chunks and the number of threads may be specified by the
client-side component 302.

The server-side component 304 may read, from the first
content file and the second content file downloaded to the
application server 307, chunks of content of the size specified
by the client-side component 302. The server-side component
304 may transfer, to the client-side component, the read
chunks of content over the number of the multiple threads
specified by the client-side component 302. The server-side
component may, for example, transfer chunks of the first
content file simultaneously with the transfer of chunks of the
second content file. As another example, the server-side com-
ponent may transfer the chunks of the first content file and
may transfer chunks of the second content file after the first
content file has been transferred.

The client-side component 302 may receive the chunks of
content for the first content file from the server-side compo-
nent 304, over multiple threads, and may recombine the
chunks of the first content file into the first content file. Simi-
larly, the client-side component 302 may receive the chunks
of content for the second content file from the server-side
component 304, over multiple threads, and may recombine
the chunks of the second content file into the second content
file.

FIG. 4 illustrates an example system 400. The system 400
includes a client-side component 402 and a server-side com-
ponent 404. The client-side component 402 may be, for
example, the client-side component 302 of FIG. 3 and the
server-side component 404 may be the server-side compo-
nent 304 of FIG. 3. The client-side component 402 may send
arequest to download content from an ECM repository to the
server-side component 404.

The client-side component 402 includes a user interface
403, a progress monitor 406, a progress notifier 408, a file
re-combiner 410, one or more content transfer managers 412,
an HTTP (HyperText Transfer Protocol) wrapper 414, a
cleaner module 416, a protocol factory 418, one or more
content transfer jobs 420, a job handler 422, one or more
accelerators 424, and an action handler 426.

The user interface 403 may be used, for example, for test-
ing and monitoring. The user interface 403 may display, for
example, progress of current content downloads. The user
interface 403 may be used, for example, to observe progress
for purposes of comparing downloads downloaded using the
server-side component 404 to downloads received from an
ECM repository without using the server-side component
404.

The action handler 426 receives action requests, such as
from the user. The action requests may include starting, stop-
ping, pausing or resuming a download. The action handler
426 may invoke an appropriate action class to handle a
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received request and/or may pass a received request to the job
handler 422. The job handler 422 manages one or more
threads that are used for downloading content for a download
request. A download request may be represented by a transfer
content job 420.

The job handler 422 may create an associated content
transfer manager 412 for each content transfer job 420. The
action handler 426 may pass on requests such as for starting or
stopping a content transfer job 420 to the job handler 422. The
job handler 422 may, for example, set a flag for or otherwise
notify a content transfer manager 412 associated with a con-
tent transfer job 420 if, for example, the content transfer job
420 needs to be paused or stopped. If a content transfer job
420 has been paused, the associated content transfer manager
412 may stop one or more threads that are associated with the
content transfer job 420 and may wait for a “resume” signal
from the job handler 422. If the job handler 422 notifies a
content transfer manager 412 to stop an associated content
transfer job 420, the content transfer manager 412 may stop
one or more threads that are associated with the content
transfer job 420 and may free one or more resources associ-
ated with the content transfer job 420.

The content transfer manager 412 for a content transfer job
420 may, at various times, start, stop, pause or resume a
configurable number of threads for the content transfer job
420. The content transfer manager 412 for a particular content
transfer job 420 may manage, for the content transfer job 420,
the number of threads used, the distribution of file chunks for
each thread, and the size of content pieces requested by each
thread (e.g., as used in HTTP requests). Once all of the
threads associated with a content transfer job 420 have con-
firmed that they have downloaded their assigned respective
file chunks, the content transfer manager 412 associated with
the content transfer job 420 may invoke the file re-combiner
410 to combine all of the received chunks into one file.

A thread may be represented by an accelerator 424. In
general, an accelerator 424 is a thread which manages down-
loading file chunks assigned to the thread by the associated
content transfer manager 412. An accelerator 424 repeatedly
creates and sends HTTP requests to the server-side compo-
nent 404 until the assigned file chunks have been down-
loaded. Each HTTP request may include, for example, ECM
session information, an indication of a content file to down-
load, a chunk size to be downloaded, and a byte range to be
downloaded. The server-side component 404 may send, for
example, a byte range of content downloaded in an HTTP
response, and the accelerator 424 may compare the received
byte range to the requested byte range, to determine whether
the requested byte range was successfully downloaded.

Downloaded content may be added to a temporary file
chunk and may be stored, when a complete file chunk has
been received, for example, in electronic storage. To assure
zero data loss while downloading content, an accelerator 424
may perform check-sum or other validation on downloaded
bytes after each response is received and may also verify the
size of the complete file chunk after the download of a par-
ticular file chunk has been completed. An accelerator 424
may notify the associated content transfer manager 412 when
all assigned file chunks have been successfully downloaded.

To handle network fluctuations, an accelerator 424 may be
configured to retry download requests multiple times up to a
certain time limit or up to a certain number of download
attempts. If a download has not successfully completed after
a certain time limit or after a certain number of download
attempts, the accelerator 424 may notify the associated con-
tent transfer manager 412. The associated content transfer
manager 412 may propagate notifications to the job handler
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422. Notifications may also be communicated to the user
interface 403 (e.g., from the job handler 422).

As mentioned, the file re-combiner 410 combines down-
loaded file chunks associated with a content transfer job 420
when invoked by the corresponding content transfer manager
412. The order in which file chunks are combined may be
specified, for example, by numeric values that are included at
the end of downloaded file names. A numeric value may be
added to a downloaded file name by an accelerator 424 when
the accelerator 424 creates a file for an assigned file chunk.

An accelerator 424 may track progress of downloads
assigned to the accelerator 424 and may inform the associated
content transfer manager 412 after completion of each HTTP
request and/or after completion of each file chunk. The asso-
ciated content transfer manager 412 may, in turn, publish the
status and progress of the accelerator 424 as well as an overall
progress of the associated content transfer job 420 using the
progress notifier 408. One or more components, such as the
user interface 403, can register with the progress notifier 408
to receive status updates for one or more content transfer jobs
420.

The progress monitor 406 may provide an interface
between the user interface 403 and the progress notifier 408.
A default registration for the progress monitor 406 can
include a registration to be notified for overall file progress
and the progress of each accelerator 424 for a content transfer
job 420. The progress monitor 406 can provide a feature that
allows for custom monitors to be created and used in the client
side component 402. The cleaner module 416 may free
memory and other resources and may delete temporary files
after a content transfer job 420 is completed. The cleaner
module 416 may be notified of a download completion, for
example, by the content transfer manager 412 associated with
the content transfer job 420.

The client-side component 402 may use one or more of a
number of different protocols to communicate with the
server-side component 404. As discussed above, one such
protocol may be HTTP. The HTTP protocol may be repre-
sented by the HT'TP protocol wrapper 414. The HTTP proto-
col wrapper 414 may include, for example, configuration or
other settings, such as proxy settings, that are specific to using
HTTP in the system 400. The HTTP protocol wrapper may be
created, for example, by the protocol factory 418. The proto-
col factory 418 may determine which protocol to use and may
create a protocol wrapper appropriate for the determined
protocol. Another protocol that may be used, for example, is
FTP (File Transfer Protocol).

FIG. 5 illustrates a process 500 for transferring content. In
some implementations, operations of the process 500 may be
performed by one or more processors included in one or more
electronic devices. A client-side component 501 sends, to a
server-side component 502, a request for a content file from
an enterprise content management system, where the request
includes an identifier for the content file and session informa-
tion needed to establish a connection with the enterprise
content management system (503).

The server-side component 502 receives the request for the
content file (504), and establishes, using a connector and
based on the session information, a connection with the enter-
prise content management system (506). The server-side
component 502 downloads the content file to an application
server over the established connection, based on the identifier
for the content file (508). The server-side component 502
sends a notification to the client-side component 501 that the
content file is ready for transfer (510) and the client-side
component 501 receives the notification (512).
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The client-side component 501 determines a number of
threads and a chunk size to use for transfer of the content file
(514). The client-side component 501 requests the server-side
component 502 to transfer the content file to the client-side
component 501 in configurable size chunks over multiple
threads, with the request specifying the determined chunk
size and the determined number of threads (516). The server-
side component 502 receives the request to transfer the con-
tent file (518). The server-side component 502 reads, from the
content file downloaded to the application server, chunks of
content of the size specified by the client side component 501
(520).

The server-side component 502 transfers the chunks of
content to the client-side component 501 using the number of
multiple threads specified by the client-side component 501
(522). The client-side component 501 receives the chunks of
content from the server-side component 502 over the multiple
threads (524). The client-side component 501 recombines the
chunks of content into the content file when all of the chunks
of content have been received (526).

FIG. 6 illustrates an exemplary user interface 600 for con-
figuring a content download. The functionality of the user
interface 600 may, for example, be integrated into a client-
side component such as an application, an applet, or a browser
plug-in. A user field 602 and a password field 604 may be used
to specify authentication information for logging in to an
ECM system. For example, the user has entered a user name
of “useradmin” and has entered a password (shown as
masked). A client-side component may include authentica-
tion information when sending a request for downloading of
content to a server-side component (e.g., the server-side com-
ponent 502 described above with respect to FIG. 5). The
server-side component may use the authentication informa-
tion when connecting to the ECM system.

A database field 606 and a database path field 608 may be
used to specify a particular database to connect to and the
location of the database, respectively, on the ECM system.
For example, the user has entered a database name of “data-
basel” and has entered a database path of
“\databases\databasel\database\fileA”. The database path
field 608 may also include the name of a content file to
download (e.g., “fileA”). A destination directory field 610 and
a destination file name field 612 may be used to specify a
location and name of a target file name, respectively. For
example, the user has entered a destination directory of
“\directory1” and has entered a destination file name of
“filel”.

In some implementations, the user can specity a thread
count to use for downloading the content file using a thread
count field 614. As described above, a content file may be
transferred using multiple threads. In some implementations,
the thread count is determined automatically (e.g., by a client-
side component or by a server-side component), while in
some implementations, the thread count can be specified by
the user using the thread count field 614. In some implemen-
tations, the system may consider the user-entered thread
count value but may adjust the actual thread count based on
current conditions. Validation may be performed on the value
entered in the thread count field 614. For example, the thread
count field may be validated to ensure that the thread count is
apositive number less than or equal to a predetermined maxi-
mum threshold (e.g., seven). As another example, the thread
count value may be validated to ensure that the thread count is
within a predetermined range (e.g., three to ten).

A transfer chunk size field 616 may be used to specify the
size of a content chunk to use when downloading content. For
example, the user has entered a chunk size of fifty megabytes.
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As described above, a content file may be downloaded in
multiple chunks and the multiple chunks may be recombined
after all chunks have been downloaded. One or more chunks
of content may be assigned to each thread.

The user may select a submit control 618 to initiate a
download. For example, in response to selection of the submit
control 618, the process 500 described above with respect to
FIG. 5 may be performed. As another example, the informa-
tion in the fields 602-616 may be sent in a request to a
server-side component, a connection may be made to the
ECM system, multiple threads corresponding to the thread
count field 614 may be created, and each thread may send
requests for download of one or more chunks of content
corresponding to the transfer chunk size field 616.

FIG. 7 illustrates a process 700 for transferring content.
The operations of the process 700 are described generally as
being performed by the system 100. In some implementa-
tions, operations of the process 700 may be performed by one
or more processors included in one or more electronic
devices.

The system 100 receives user input identifying multiple
content files to transfer (710). For example, information iden-
tifying multiple content files to transfer may be received as
user input from a user interface of a client-side component
which may be, for example, an application, an applet, or a
browser plug-in. For example, FIG. 8 illustrates an exemplary
user interface 800. The user interface 800 includes multiple
file information areas 801a, 8015, and 801c, for specifying
information for a first, second, and third content file to trans-
fer, respectively. A control 8024 may be selected to add an
additional file information area for an additional file to trans-
fer. Information may be submitted using a control 8025.

The file information areas 801a, 8015, and 801¢ may each
include one or more controls that are similar to one or more
controls included in the user interface 600 described above
with respect to FIG. 6. For example, the file information area
801q includes a user field 803a, a password field 804a, a
database field 806a, a database path ficld 808a, a destination
directory field 8104, and a destination file field 8124 that are
similar to the user field 602, the password field 604, the
database field 606, the database path field 608, the destination
directory field 610, and the destination file name field 612,
respectively.

When specifying information for multiple files to transfer,
the user may select a control 8144 or a control 814c if login
and database information for a respective content file is the
same as login and database information for the first content
file. For example, the user has selected the control 8145
indicating that the same login and database information used
for the first content file is also applicable to the second content
file. That is, the information entered into the user field 803a,
the password field 804a, the database field 806a, and the
database path field 808a is applicable to both the first content
file and the second content file. Upon selection of the control
8145 (e.g., a “checking” of the control 8145), one or more
controls relating to login and database information may be
removed from the file information area 8015 and upon a
subsequent selection of the control 8145 (e.g., an “uncheck-
ing” of the control 8145), one or more controls relating to
login and database information may be shown in the file
information area 8015. The file information area 8014
includes a database path field 8085, a destination directory
810c¢, and a destination file directory 812¢ to indicate a source
content file and a target file location and name, respectively,
for the second content file.

As another example, the user has not selected the control
814c, indicating that login and database information different
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than that entered for the first content file may be entered for
the third content file. For example, the user has entered user
name, password, and database information for the third con-
tent file into fields 803c¢, 804¢, and 806c¢, respectively. The
user has also entered database path, destination directory, and
destination file name information for the third content file into
fields 808¢, 810c, and 812c¢, respectively.

Returning to FIG. 7, the system 100 receives user input
assigning priorities to the multiple content files (720). For
example and as shown in FIG. 8, each of the file information
areas 801a, 8015, and 801¢ include a respective priority field
816a, 8165, and 816¢ which the user may use to assign a
priority to the respective content file. For example, the user
has assigned a priority of one to the second content file, a
priority of two to the first content file, and a priority of three
to the third content file. In some implementations, some or all
of'the priority fields 816a, 8165, and 816¢ may be left empty
indicating that priority is unassigned by the user to one or
more respective content files. In some implementations, the
user interface 800 enforces the priority fields 8164, 8165, and
816c¢ to each have a unique priority value. In some implemen-
tations, the user interface 800 allows two or more of the
priority fields 816a, 8165, and 816¢ to have the same priority
value.

Returning to FIG. 7, the system 100 receives user input
related to pausing and resuming content transfer (730). For
example, user input related to pausing transfer of one or more
content files may be received. As another example, user input
relating to pausing one or more threads associated with the
transfer of one or more content files may be received. For
instance, FIG. 9A illustrates an example user interface 900.
The user interface 900 includes a file information area 902
which includes information and controls similar to that of the
user interface 600 described above with reference to FIG. 6.
As another example, in some implementations, the file infor-
mation area 902 may include information and controls relat-
ing to multiple content files, such as described above with
respect to FIG. 8. The file information area 902 includes a
status indicator 9034 which indicates a current status of the
transfer of the content file. For example, a current status of
“RUNNING” is displayed in the status indicator 903a.

The user interface 900 includes a progress area 904. The
progress area 904 includes thread progress indicators 908a-
908¢ associated with five threads that are used to transfer the
content file associated with the file information area 902. In
some implementations, the progress area 904 includes an
overall progress indicator (not shown in FIG. 9) showing
overall transfer progress of the content file in addition to or in
place of the thread progress indicators 908a-908e. In some
implementations, the progress area 904 includes information
relating to transfer of multiple content files. For example, the
progress area 904 may include a progress indicator for each
thread of multiple content files and/or the progress arca 904
may include an overall progress indicator for each content
file.

The user may select a pause control 910 to pause the five
threads associated with transfer of the content file associated
with the file information area 902. As described in more detail
below, a paused transfer may be resumed. The user may select
astop control 912 to stop content transfer. In implementations
where the user interface 900 shows information relating to
multiple content file transfers, the user may, using the inter-
face 900, pause or stop some or all content file transfers.

As shown in an example user interface 920 illustrated in
FIG. 9B, a status indicator 9035 may display “PAUSED” in
response to a user pausing a content file transfer. Thread
progress indicators 922a-922e¢ may also indicate that respec-
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tive threads have been paused. The user may resume content
file transfer by selecting a resume control 924.

Returning to FIG. 7, the system 100 controls transfer of the
multiple content files based on the assigned priorities and the
user input related to pausing and resuming content transfer
(740). In some implementations, resources may be allocated
to content file transfers based on assigned priorities. For
example, a higher priority content file transfer may be
assigned more threads than a lower priority content file trans-
fer. As another example a priority setting of one or more
threads assigned to a higher priority content file transfer may
be set to a higher priority value than a priority setting of one
or more threads assigned to a lower priority content file trans-
fer.

Ifacontent file transfer is paused, a notification may be sent
to one or more threads assigned to the content file transfer.
One or more resources assigned to the content file transfer
may be allocated to other, currently running content file trans-
fers. If a content file transfer is resumed, a notification may be
sent to one or more threads assigned to the paused content file
transfer. As another example, one or more new threads may be
created to handle the resuming of the content file transfer. If a
content file transfer is stopped, a message may be sent to each
thread associated with the content file transfer, notifying the
respective thread to stop.

As shown in a user interface 940 illustrated in F1G. 9C, ifa
content file transfer completes, a “COMPLETED” status may
be displayed in a status indicator 903¢. Also, thread progress
indicators 942a-942¢ may display a “COMPLETED” status.
In implementations where the user interface 940 displays
progress for multiple content file transfers, an indication of
transfer completion may be shown as each content file trans-
fer completes.

The client-side component may maintain chunks of con-
tent received prior to the user input to pause transfer of con-
tent and may store tracking data that tracks progress of con-
tent transfer and that enables content transfer to resume at a
point at which the transfer of content was paused, such as in
response to selection of the resume control 924 of FIG. 9B. In
response to selection of the resume control 924, the client-
side component may resume transfer of content by identify-
ing additional chunks of content that have not been received
by the client-side component based on the stored tracking
data. The client-side component may send a request to the
server-side component to resume transfer of the additional
chunks of content, may receive the additional chunks of con-
tent from the server-side component over one or more
threads, and may recombine the maintained chunks of content
and the additional chunks of content into the content file.

FIG. 10 illustrates a process 1000 for handling network
fluctuation during content transfer. The operations of the pro-
cess 1000 are described generally as being performed by the
system 100. In some implementations, operations of the pro-
cess 1000 may be performed by one or more processors
included in one or more electronic devices.

The system 100 determines current content transfer cir-
cumstances (1010). For example, the system 100 may deter-
mine one or more characteristics relating to content speed, to
the size of content currently being transferred, or to other
characteristics. For example and as shown in a table 1100
illustrated in FIG. 11, a current download speed 1102 of thirty
megabits per second and a content size 1104 of 3.4 gigabytes
may be determined. Other examples include determining a
recent (e.g., within the previous minute) maximum transfer
rate or a recent minimum transfer rate. If multiple content
transfers are occurring concurrently, content transfer circum-
stances may be determined for each content transfer, and one
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or more overall statistics (e.g., average download speed, total
content size) may be determined for the multiple content
transfers based on the content transfer circumstances deter-
mined for multiple, individual content transfers.

Returning to FIG. 10, the system 100 automatically deter-
mines content transfer parameters based on the current con-
tent transfer circumstances (1020). For example, the system
100 may determine a thread count to use for one or more
content transfers. For instance, in the example of FIG. 11, a
thread count of five 1106 has been determined for a content
transfer. In the example of FIG. 11, five threads 11074-1107¢
may be created based on the thread count 1106 of five. In
addition, a chunk size may be determined for one or more
threads based on the content size 1104 and/or based on the
current download speed 1102. As shown in FIG. 11, the
system 100 has automatically determined a chunk size for
each of the five threads 1107a-1107e to attempt to optimize
content transfer speed. In this example, the system 100 has
assigned the largest size chunk size to threads one and two
(e.g., Size One and Size Two are the same size chunk), and
progressively smaller chunk sizes to threads three, four, and
five (e.g., Size Two is greater than Size Three is greater than
Size Four is greater than Size Five). In other examples, the
system 100 may determine a single chunk size to be used in
each of the threads.

In some implementations, the system 100 may determine a
priority for one or more threads. For example, the system 100
may assign a same priority to each of multiple threads, or may
assign a different priority to each thread. For instance, in the
example of FI1G. 11, priorities may be assigned to each thread
1107a-1107e, such as assigning a priority order of one to the
thread 1107q, a priority order of two to the thread 11075, a
priority order of three to the thread 1107¢, a priority order of
four to the thread 11074, and a priority order of five to the
thread 1107e. In this instance, the system 100 assigns priority
based on the size of the chunk to be transferred in each thread.

Returning to FIG. 10, the system 100 monitors for network
fluctuation during content transfer (1030). For example, the
system 100 may monitor current download speeds for one or
more content transfers and may record whether a current
download speed for a content transfer varies from a previous
download speed for the content transfer by more than a
threshold amount. For example, the system 100 may record
that the difference between the current download speed for a
content transfer and a previous download speed for the con-
tent transfer is more than 1 megabit per second difference. As
another example, the system 100 may detect that a network
outage has occurred.

As another example, the system 100 may monitor down-
load progress of multiple threads. For instance, download
progress for threads may be indicated by respective size indi-
cators, where the size of each indicator indicates a respective
download progress achieved by the respective thread. The
system 100 may detect that one or more particular content
transfers have stalled (e.g., have not had at least a minimum
amount of progress for at least a predetermined amount of
time).

Returning to FIG. 10, the system 100 automatically
handles network fluctuation (1040). For example, in response
to a determination that the current download speed for a
content transfer is more than a threshold difference less than
aprevious download speed for the content transfer, the system
100 may allocate more resources to the content transfer, such
as creating and assigning one or more new threads to the
content transfer. As another example, the chunk size for one
or more threads may be changed (e.g., made smaller) if a
content transfer rate has decreased. As yet another example,
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one or more thread priorities may be reassigned. For example,
referring to FIG. 11, priorities for the threads 11074-1107¢
may be changed so that threads having lesser overall progress
are given a higher priority than threads having a greater over-
all progress.

If a content transfer has been detected as being stalled, the
system 100 may instruct one or more threads associated with
the transfer to retry download requests multiple times up to a
certain time limit or up to a certain number of download
attempts. If a download has not successfully completed after
a certain time limit or after a certain number of download
attempts, the thread may send a notification (e.g., to an asso-
ciated content transfer manager or to an associated job han-
dler).

FIG. 12 is a schematic diagram of an example of a generic
computer system 1200. The system 1200 can be used for the
operations described in association with the processes 500,
700, and 1000, according to one implementation. For
example, the system 1200 may be included in the client
device 102, and the systems 104 and 200.

The system 1200 includes a processor 1210, a memory
1220, a storage device 1230, and an input/output device 1240.
Each of the components 1210, 1220, 1230, and 1240 are
interconnected using a system bus 1250. The processor 1210
is capable of processing instructions for execution within the
system 1200. In one implementation, the processor 1210 is a
single-threaded processor. In another implementation, the
processor 1210 is a multi-threaded processor. The processor
1210 is capable of processing instructions stored in the
memory 1220 or on the storage device 1230 to display graphi-
cal information for a user interface on the input/output device
1240.

The memory 1220 stores information within the system
1200. In one implementation, the memory 1220 is a com-
puter-readable medium. In one implementation, the memory
1220 is a volatile memory unit. In another implementation,
the memory 1220 is a non-volatile memory unit.

The storage device 1230 is capable of providing mass
storage for the system 1200. In one implementation, the stor-
age device 1230 is a computer-readable medium. In various
different implementations, the storage device 1230 may be a
floppy disk device, a hard disk device, an optical disk device,
or a tape device.

The input/output device 1240 provides input/output opera-
tions for the system 1200. In one implementation, the input/
output device 1240 includes a keyboard and/or pointing
device. In another implementation, the input/output device
1240 includes a display unit for displaying graphical user
interfaces.

The features described can be implemented in digital elec-
tronic circuitry, or in computer hardware, firmware, software,
or in combinations of them. The apparatus can be imple-
mented in a computer program product tangibly embodied in
an information carrier, e.g., in a machine-readable storage
device, for execution by a programmable processor; and
method steps can be performed by a programmable processor
executing a program of instructions to perform functions of
the described implementations by operating on input data and
generating output. The described features can be imple-
mented advantageously in one or more computer programs
that are executable on a programmable system including at
least one programmable processor coupled to receive data
and instructions from, and to transmit data and instructions to,
a data storage system, at least one input device, and at least
one output device. A computer program is a set of instructions
that can be used, directly or indirectly, in a computer to
perform a certain activity or bring about a certain result. A
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computer program can be written in any form of program-
ming language, including compiled or interpreted languages,
and it can be deployed in any form, including as a stand-alone
program or as a module, component, subroutine, or other unit
suitable for use in a computing environment.

Suitable processors for the execution of a program of
instructions include, by way of example, both general and
special purpose microprocessors, and the sole processor or
one of multiple processors of any kind of computer. Gener-
ally, a processor will receive instructions and data from a
read-only memory or a random access memory or both. The
elements of a computer may include a processor for executing
instructions and one or more memories for storing instruc-
tions and data. Generally, a computer will also include, or be
operatively coupled to communicate with, one or more mass
storage devices for storing data files; such devices include
magnetic disks, such as internal hard disks and removable
disks; magneto-optical disks; and optical disks. Storage
devices suitable for tangibly embodying computer program
instructions and data include all forms of non-volatile
memory, including by way of example semiconductor
memory devices, such as EPROM, EEPROM, and flash
memory devices; magnetic disks such as internal hard disks
and removable disks; magneto-optical disks; and CD-ROM
and DVD-ROM disks. The processor and the memory can be
supplemented by, or incorporated in, ASICs (application-
specific integrated circuits).

To provide for interaction with a user, the features can be
implemented on a computer having a display device such as a
CRT (cathode ray tube) or LCD (liquid crystal display) moni-
tor for displaying information to the user and a keyboard and
apointing device such as a mouse or a trackball by which the
user can provide input to the computer.

The features can be implemented in a computer system that
includes a back-end component, such as a data server, or that
includes a middleware component, such as an application
server or an Internet server, or that includes a front-end com-
ponent, such as a client computer having a graphical user
interface or an Internet browser, or any combination of them.
The components of the system can be connected by any form
or medium of digital data communication such as a commu-
nication network. Examples of communication networks
include, e.g., alLAN, a WAN, and the computers and networks
forming the Internet.

The computer system can include clients and servers. A
client and server are generally remote from each other and
typically interact through a network, such as the described
one. The relationship of client and server arises by virtue of
computer programs running on the respective computers and
having a client-server relationship to each other.

A number of implementations have been described. Nev-
ertheless, it will be understood that various modifications
may be made without departing from the spirit and scope of
the disclosure. Accordingly, other implementations are
within the scope of the following claims.

What is claimed is:

1. A system comprising:

aclient device that a) includes a client side component, and

b) is located remote from a server that includes a server

side component,

the server side component configured to establish a con-
nection with an enterprise content management sys-
tem using a connector and that resides on an applica-
tion server situated in a local area network with the
enterprise content management system, and

the client side component located remote from the server
side component outside of the local area network and
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configured to communicate, over a wide area net-
work, with the server side component to receive con-
tent managed by the enterprise content management
system,

wherein the client side component is configured to send,
to the server side component, a request for a content
file from the enterprise content management system,
the request including an identifier for the content file
and session information needed to establish a connec-

5

20
receiving, from the server side component over the first
subset of the multiple threads, the additional chunks of
content, and
recombining the maintained chunks of content and the
additional chunks of content into the content file.
3. The system of claim 2, wherein the client side compo-

nent is configured to:

determine a current rate for transferring content to the
client side component;

tion with the enterprise content management system; 19 determine a previous rate for transferring content to the
wherein the server side component is configured to client side component;
receive, from the client side component, the request compare the current rate for transferring content to the
for the content file, establish, using the connector and client side component with the previous rate for trans-
based on the session information, a connection with . ferring content to the client side component; and
the enterprise content management system, and determine, in response to comparing the current rate for
download, to the application server over the estab- transferring content to the client side component with
lished connection, the content file based on the iden- the previous rate for transferring content to the client
tifier for the content file; side component, whether the current rate for transferring
wherein the client side component is configured to 20 content to the client side component varies from the
request the server side component to transfer, to the previous rate for transferring content to the client side
client side component, the content file in configurable component by more than a threshold amount, wherein
size chunks over multiple threads, the client side com- the client side component is configured to pause transfer
ponent specifying a size of the chunks and a number of content in a first subset of the multiple threads while
of the multiple threads; 25 not pausing transfer of content in a second subset of the
wherein the server side component is configured to read, multiple threads in response to determining that the cur-
from the content file downloaded to the application rent rate for transferring content to the client side com-
server, chunks of content of the size specified by the ponent varies frqm thf: previous rate for transferring
client side component and transfer, to the client side content to the client side component by more than a
component, the chunks of content over the number of 30 threshold amount. . . .
the multiple threads specified by the client side com- 4. The system of claim 1, wherein the client side compo-
. P P Y nent is configured to, based on a single user input command to
pon.ent, . . . pause transfer of the content file, pause transfer of content in
wherein the client side component is configured to . .
. . all of the multiple threads by:
receve, from the server side component over the mul- 5 sending, to the server side component, a request to stop
tiple threads, the chunks of content e}nd, when all. of transfer of additional chunks of content in all of the
the chunks of content have been received, recombine multiple threads,
the chunks of content into the content file; and maintaining chunks of content received in all of the mul-
wherein the client side component is configured to, tiple threads prior to the user input to pause transfer of
based on a determination of a change in a content 49 content, and
transfer rate, pause transfer of content in a first subset storing trackjng data that tracks progress of content trans-
of the multiple threads while not pausing transfer of fer in all of the multiple threads and that enables content
content in a second subset of the multiple threads by: transfer in all of the multiple threads to resume at a point
sending, to the server side component, a request to at which the transfer of content in all of the multiple
stop transfer of additional chunks of content in the 45 threads was paused.
first subset of the multiple threads, 5. The system of claim 4, wherein the client side compo-
maintaining chunks of content received in the first nent is configured to, based on a single user input command to
subset of the multiple threads prior to sending the resume transfer of the content file, resume transfer of content
request to stop transfer of additional chunks of in all of the multiple threads by:
content in the first subset of the multiple threads, 50  identifying additional chunks of content in all of the mul-
and tiple threads that have not been received by the client
storing tracking data that tracks progress of content side component based on the stored tracking data,
transfer in the first subset of the multiple threads sending, to the server side component, a request to resume
and that enables content transfer in the first subset transfer of the additional chunks of content in all of the
ofthe multiple threads to resume ata point at which 55 multiple threads,

the transfer of content in the first subset of the
multiple threads was paused.
2. The system of claim 1, wherein the client side compo-

receiving, from the server side component over the mul-
tiple threads, the additional chunks of content, and

recombining the maintained chunks of content and the
additional chunks of content into the content file.

nent is configured to, based on a determination of a change in
a content transfer rate, resume transfer of content in the subset 60
of the multiple threads by:

6. The system of claim 1:
wherein the client side component is configured to send, to

identifying additional chunks of content in the first subset
of'the multiple threads that have not been received by the
client side component based on the stored tracking data,

sending, to the server side component, a request to resume
transfer of the additional chunks of content in the first
subset of the multiple threads,

65

the server side component, a request for multiple content
files;

wherein the server side component is configured to receive,
from the client side component, the request for the mul-
tiple content files and download, to the application
server, the multiple content files;



US 9,203,892 B2

21

wherein the client side component is configured to request
the server side component to transfer, to the client side
component, the multiple content files in configurable
size chunks over multiple threads, the client side com-
ponent specifying a size of the chunks and a number of
the multiple threads;
wherein the server side component is configured to simul-
taneously transfer, to the client side component, the mul-
tiple content files by reading, from the multiple content
files downloaded to the application server, chunks of
content of the size specified by the client side component
and transferring, to the client side component, the
chunks of content over the number of the multiple
threads specified by the client side component; and

wherein the client side component is configured to receive,
from the server side component over the multiple
threads, the chunks of content and recombine the chunks
of content into the multiple content files.
7. The system of claim 6, wherein the client side compo-
nent is configured to assign, based on user input, priorities for
transferring the multiple content files and control transter of
the multiple content files based on the assigned priorities.
8. The system of claim 6:
wherein the client side component is configured to send, to
the server side component, a request for multiple content
files from multiple, different enterprise content manage-
ment systems, the request including an identifier for
each of the multiple content files and session informa-
tion needed to establish a connection with each of the
multiple, different enterprise content management sys-
tems;
wherein the server side component is configured to receive,
from the client side component, the request for the mul-
tiple content files, establish, using multiple connectors
and based on the session information, connections with
each of the multiple, different enterprise content man-
agement systems, and download, to the application
server over the established connections, the multiple
content files based on the identifiers, each of the multiple
connectors being configured to interface and enable con-
nection with a particular enterprise content management
system,
wherein the client side component is configured to request
the server side component to transfer, to the client side
component, the multiple content files in configurable
size chunks over multiple threads, the client side com-
ponent specifying a size of the chunks and a number of
the multiple threads;
wherein the server side component is configured to simul-
taneously transfer, to the client side component, the mul-
tiple content files from the multiple, different enterprise
content management systems by reading, from the mul-
tiple content files downloaded to the application server,
chunks of content of the size specified by the client side
component and transferring, to the client side compo-
nent, the chunks of content over the number of the mul-
tiple threads specified by the client side component; and

wherein the client side component is configured to receive,
from the server side component over the multiple
threads, the chunks of content and recombine the chunks
of content into the multiple content files.

9. The system of claim 1, wherein the client side compo-
nent is configured to determine current content transfer cir-
cumstances associated with transferring the content file to the
client side component and automatically, without user input,
determine content transfer parameters to use in transferring
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the content file to the client side component based on the
current content transfer circumstances.

10. The system of claim 9, wherein the client side compo-
nent is configured to determine a size of the content file and
automatically, without user input, determine the content
transfer parameters to use in transferring the content file to the
client side component based on the size of the content file.

11. The system of claim 9, wherein the client side compo-
nent is configured to determine a current rate for transferring
content to the client side component and automatically, with-
out user input, determine the content transfer parameters to
use in transferring the content file to the client side component
based on the current rate for transferring content to the client
side component.

12. The system of claim 9, wherein the client side compo-
nent is configured to determine current content transfer cir-
cumstances associated with transferring the content file to the
client side component and automatically, without user input,
determine the size of the chunks to use in transferring the
content file to the client side component based on the current
content transfer circumstances.

13. The system of claim 9, wherein the client side compo-
nent is configured to determine current content transfer cir-
cumstances associated with transferring the content file to the
client side component and automatically, without user input,
determine the number of the multiple threads to use in trans-
ferring the content file to the client side component based on
the current content transfer circumstances.

14. The system of claim 9, wherein the client side compo-
nent is configured to determine a size of the content file,
determine a current rate for transferring content to the client
side component, and automatically, without user input, deter-
mine the size of the chunks and the number of the multiple
threads to use in transferring the content file to the client side
component based on the size of the content file and the current
rate for transferring content to the client side component.

15. The system of claim 1, wherein the client side compo-
nent is configured to:

determine a current rate for transferring content to the

client side component;

determine a previous rate for transferring content to the

client side component;
compare the current rate for transferring content to the
client side component with the previous rate for trans-
ferring content to the client side component;

determine, in response to comparing the current rate for
transferring content to the client side component with
the previous rate for transferring content to the client
side component, whether the current rate for transferring
content to the client side component varies from the
previous rate for transferring content to the client side
component by more than a threshold amount; and

automatically, without user input, modify content transfer
parameters to use in transferring the content file to the
client side component in response to determining that
the current rate for transferring content to the client side
component varies from the previous rate for transferring
content to the client side component by more than a
threshold amount.

16. The system of claim 15, wherein the client side com-
ponent is configured to automatically, without user input,
restart transfer of the content file in response to determining
that the current rate for transferring content to the client side
component varies from the previous rate for transferring con-
tent to the client side component by more than a threshold
amount.
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17. The system of claim 1, wherein the server side compo-
nent is configured to establish connections with multiple,
different enterprise content management systems using mul-
tiple connectors, each of the multiple connectors being con-
figured to interface and enable connection with a particular
enterprise content management system.

18. A system comprising:

aclient device that a) includes a client side component, and

b) is located remote from a server that includes a server

side component,

the server side component configured to establish con-
nections with multiple, different enterprise content
management systems using multiple connectors, each
of the multiple connectors being configured to inter-
face and enable connection with a particular enter-
prise content management system, at least one of the
multiple connectors residing on an application server
situated in a local area network with the enterprise
content management system, wherein the multiple,
different enterprise content management systems
comprise at least a first enterprise content manage-
ment system with which the server side component
establishes a connection using a first connector and a
second enterprise content management system with
which the server side component establishes a con-
nection using a second connector, and

the client side component located remote from the server
side component outside of the local area network and
configured to communicate, over a wide area net-
work, with the server side component to receive con-
tent managed by the enterprise content management
system,

wherein the client side component is configured to send,
to the server side component, a request for a first
content file from the first enterprise content manage-
ment system and a second content file from the second
enterprise content management system, the request
including a first identifier for the first content file, a
second identifier for the second content file, first ses-
sion information needed to establish a connection
with the first enterprise content management system,
and second session information needed to establish a
connection with the second enterprise content man-
agement system,;

wherein the server side component is configured to
receive, from the client side component, the request
for the first content file and the second content file,
establish, using the first connector and based on the
first session information, a first connection with the
first enterprise content management system, down-
load, to the application server over the first connec-
tion, the first content file based on the first identifier
for the first content file, establish, using the second
connector and based on the second session informa-
tion, a second connection with the second enterprise
content management system, and download, to the
application server over the second connection, the
second content file based on the second identifier for
the second content file;

wherein the client side component is configured to
request the server side component to transfer, to the
client side component, the first content file and the
second content file each in configurable size chunks
over multiple threads, the client side component
specifying a size of the chunks and a number of the
multiple threads;
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wherein the server side component is configured to read,
from the first content file and the second content file
downloaded to the application server, chunks of con-
tent of the size specified by the client side component
and transfer, to the client side component, the chunks
of content over the number of the multiple threads
specified by the client side component; and
wherein the client side component is configured to
receive, from the server side component over the mul-
tiple threads, the chunks of content and, for each of the
first content file and the second content file when all of
the chunks of content for the particular content file
have been received, recombine the chunks of content
into the particular content file.
19. A computer-implemented method comprising:
sending, from a client side component to a server side
component, a request for a content file from an enter-
prise content management system, the server side com-
ponent being configured to establish a connection with
the enterprise content management system using a con-
nector and residing on an application server situated in a
local area network with the enterprise content manage-
ment system, the client side component being located
remote from the server side component outside of the
local area network and being configured to communi-
cate, over a wide area network, with the server side
component to receive content managed by the enterprise
content management system, and the request including
an identifier for the content file and session information
needed to establish a connection with the enterprise
content management system,
receiving, by the server side component from the client side
component, the request for the content file;
establishing, by the server side component using the con-
nector and based on the session information, a connec-
tion with the enterprise content management system;
downloading, by the server side component to the applica-
tion server over the established connection, the content
file based on the identifier for the content file;
requesting the server side component to transfer, to the
client side component, the content file in configurable
size chunks over multiple threads, the client side com-
ponent specifying a size of the chunks and a number of
the multiple threads;
reading, by the server side component from the content file
downloaded to the application server, chunks of content
of the size specified by the client side component;
transferring, by the server side component to the client side
component, the chunks of content over the number of the
multiple threads specified by the client side component;
pausing, based on a determination of a change in a content
transfer rate, transfer of content in a first subset of the
multiple threads while not pausing transfer of content in
a second subset of the multiple threads by:
sending, to the server side component, a request to stop
transfer of additional chunks of content in the first
subset of the multiple threads,
maintaining chunks of content received in the first subset
of the multiple threads prior to sending the request to
stop transfer of additional chunks of content in the
first subset of the multiple threads, and
storing tracking data that tracks progress of content
transfer in the first subset of the multiple threads and
that enables content transfer in the first subset of the
multiple threads to resume at a point at which the
transfer of content in the first subset of the multiple
threads was paused;
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receiving, by the client side component from the server side
component over the multiple threads, the chunks of con-
tent; and

when all of the chunks of content have been received,
recombining, by the client side component, the chunks 5
of content into the content file.

#* #* #* #* #*



